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3. PMAPOSS-b-P(DMAEMA-co-DMAPS-co-St)胶束的 pH 响应性。由于
DMAEMA 段和 DMAPS 段均有 pH 响应性，因此本文通过 DLS、UV-vis、TEM
研究了引入两性离子前后胶束的 pH 响应性及其影响因素。研究表明：胶束粒径






















调节溶液 pH 值，研究胶束对芘的包覆与释放行为。研究结果表明：在 pH7.5 时，
包载了较多的荧光分子芘，且胶束荧光强度不随时间变化；pH6.0 时，胶束荧光
强度随时间延长，显著降低，即酸性条件下荧光分子芘会从胶束中被释放出来。






   5. PMAPOSS-b-P(DMAEMA-co-DMAPS-co-St)胶束抗蛋白吸附性能研究。研
究了各种胶束对胎牛血清（FBS）的吸附。DLS 结果表明：两性离子结构占亲水



























POSS is a hybrid material in molecular scale with high strength and modulus, 
good abrasive and oxidation resistance and good biocompatibility, leading to its 
widely used.  Zwitterionic was discovered in nature with the equal amount of 
positive and negative charge. This special structure leads to the good biocompatibility, 
nonspecific adsorption, antipolyelectrolyte effect and excellent biocompatibility. In 
retrospect to the research on zwtterionic, problems lie in the aspect that the type of 
monomers for copolymerization was tedious. In addition, it is imperative to deeply 
investigated the influence of zwitterionic on the behavior of pH-sensitive 
self-assembly and the controlled release of fluorescent molecular. A novel kind of 
hybrid amphiphilic block copolymer with POSS and zwitterionic was prepared. The 
self-assemble and pH sensitive behavior were studied, as well as the cladding and 
release of pryene. In addition, the antifouling ability was also discussed. The main 
contents are shown in details as follows: 
1.Synthesis of PMAPOSS-b-P(DMAEMA-co-DMAPS-co-St). In the first place, 
PMAPOSS-b-P(DMAEMA-co-St) was prepared via RAFT. Secondly, 1,3 propane 
sultone was added, leading to the generation of the zwitterionic, which successfully 
avoided the selection of reaction solvent. 1H-NMR and FT-UR were used to verify the 
structure of the product. A series of block copolymers with different hydrophilic and 
zwitterionic blocks were prepared. 
2. Study on self-assemble and pH sensitive behavior. It was demonstrated that 
the amphiphilic block copolymer could be self-assembled in water, which was 
verified by the results of DLS and TEM. The size of the micelles was decreased with 
the increase of the number of the zwitterionic block. 
3. The pH sensitive behavior of the micelles. DLS, UV-vis and TEM were used 
to study the pH sensitive behavior of the micelles. The size of the micelles was 
















9.0. With the same pH value, the longer of the zwitterionic block was, the smaller of 
the micelle would be. The results were attributed to the fact that the protonation of 
DMAEMA would lead to the looseness of the micelle shell, and thus the diameter of 
the micelles become bigger.   
4. The cladding and release of pryene. Since the novel hybrid amphiphilic block 
copolymer with POSS and zwitterionic could self-assemble in water and the 
self-assemble behavior was pH sensitive, it was essential to investigate the cladding 
and release of pryene via fluorescent spectrometry. It was demonstrated that the 
micelles could stably clad more pyrene at pH 7.5. When decreasing pH to 6.0, pyrene 
was released from the micelle. This phenomenon was attributed to the fact that the 
shell of the micelles become looser for the pyrene in the core to diffuse into water 
through the shell with a pH value of 6.0. In addition, it was proved that micelles with 
bigger size could clad more pyrene. Micelles with more zwitterionic units would lead 
to less pyrene release and longer equilibrium time. Since the zwitterionic structure 
was negative factor of the size increase, more zwitterionic would have negative 
impact on the release of pyrene.  
5. Research on the antifouling ability of the micelles. The protein resistance of 
the micelles were tested by mixing them with FBS. Results of DLS showed that 
micelles possessed good protein resistance with a zwitterionic units ratio of 50% and 
the protein resistance property was influenced by the units number of zwitterionic and 
DMAEMA. The antifouling ability was improved by increasing the mnumber of 
zwitterionic units and decreasing the mnumber of DMAEMA units. 
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